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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the flicker compensator which amends periodic change (flicker) of the 

image sensor output signal resulting from the lighting by AC power supply etc. 

[0002] 

[Description of the Prior Art] The common fluorescent lamp turned on by AC power supply repeats a flash with a 
predetermined period. Since the phase of the storage time of a charge changes with locations of the pixel to read when 
the camera tube and an MOS type pickup device are used as an image sensor in case such incident light is changed and 
read to an electrical signal with an image sensor, the total of the quantity of light which carries out incidence into the 
storage time of each pixel into the same field or a frame (it unites in this application and is described as the field) will 
differ. Therefore, also in the interior of the same field, a bright part and a dark part arise with a specific period. Such a 
phenomenon is a flicker. 

[0003] Conventionally, what was indicated by publication number No. 253369 [ one to ] as a flicker compensator is 
known. The configuration of the flicker compensator of the camera using the conventional solid state image pickup 
device is shown in drawing 6 . 

[0004] In drawin g 6 , the signal 610 with a flicker is inputted from the image input terminal 61, and this signal 610 is 
averaged over 1 field period in the average circuit 62, and it outputs it as an output signal 611 synchronizing with the 
vertical retrace line. LPF3 is a filter with the property of removing a flicker component from the output signal 61 1 from 
the average circuit 62, and acquires the signal which removed the flicker component from the signal 611. 
[0005] A delay circuit 64 delays a signal 611 by the 3 fields in order to double the phase of a signal 612 and a signal 
613. The division circuit 65 does the division of a signal 612 and a signal 613, and outputs a signal 614. By performing 
the multiplication of a video signal 610 and the output signal 614 of the above-mentioned division circuit 65, a flicker 
component removes the gain control circuit 66. 

[0006] However, since the whole 1 field is uniformly amended if it is in such a flicker compensator, in the MOS type 
pickup device which specifies the camera tube and XY address and reads the charge from a pixel, a flicker component 
cannot amend what changes in the shape of a sine wave perpendicularly into 1 field. 

[0007] In order to cancel this nonconformity, it divides the whole field which can regard the 1 field as a flicker 
component being almost the same, and the flicker compensator which performs flicker amendment for every field is 
proposed. Namely, with level 1 line, since it can be considered that such a flicker compensator is [ a flicker 
component ] almost the same, it asks for the reinforcement of a flicker component for every line, and performs flicker 
amendment for every line. 

[0008] Drawing 7 divides the video signal of the 1 field into m fields, and shows the example of a configuration of the 
flicker compensator which performs flicker amendment for every field. A signal 20 is a video signal containing a 
flicker, and is inputted from an input terminal 8. 

[0009] The total level count means 1 outputs the total level 21 which integrated with the signal 20 for every field. The 
field selection-signal generation means 7 generates the field selection signal 22 which shows whether an input signal 20 
belongs to the field of a field 1 - a field m throat, changes it to change SW2, and is outputted to SW5. Change SW2 
changes the total level 21 according to the field selection signal 22, and outputs it to the total level storage means 3 of 
the field chosen with the field selection signal 22. The total level storage means 3 consists of three shift registers etc., 
and carries out a shift action synchronizing with a Vertical Synchronizing signal. 

[0010] That is, it operates so that the total level in front of 1 field, 2 fields, and 3 fields may always be held, and the 
total level 23 in front of 1 field, the total level 24 in front of 2 fields, and the total level 25 in front of 3 fields are 
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outputted. The flicker gain count means 4 consists of an average adder circuit and a division circuit. Change SW5 
chooses the flicker gain 26 of the selected field according to the field selection signal 22, and outputs it to the 
multiplication means 6 as control gain 31. With the multiplication means 6, the control gain 31 is multiplied by it and 
outputted to an input signal 20. 

[001 1] Thus, if flicker amendment is performed for every field which can be regarded as a flicker component being 
almost the same, also in the camera using the image sensor from which a flicker component changes, a flicker 
component is removable also in 1 field like the camera tube or an MOS type pickup device. 
[0012] 

[Problem(s) to be Solved by the Invention] However, since it becomes the signal with which the error occurred in 
flicker amendment gain, and only the line included the error since big fluctuation would arise on the total level for one 
line if a motion is in a photographic subject when total level is calculated for every line and flicker amendment is 
performed in the above-mentioned conventional flicker compensator, an error tended to be conspicuous, and it had the 
.problem of writing and ******(i n g) an image. 

[0013] This invention solves the above-mentioned conventional problem, and aims at offering the outstanding flicker 
amendment circuit which can perform flicker amendment stabilized also to the photographic subject with a motion. 
[0014] 

[Means for Solving the Problem] In order to solve the above-mentioned problem, this invention is the past field (in this 
invention, as mentioned above) about the flicker gain of the same field. A motion of a photographic subject is detected 
by judging the variation of the gain which can be set as meaning both the field or a frame, and the present gain. When 
there is a motion, by acquiring suitable flicker amendment gain with a interpolation means, it prevents that an error 
occurs in the control gain of a flicker, and the active jamming produced on a screen is reduced. 
[0015] Moreover, in order to solve the above-mentioned problem, this invention prevents that an error generates the 
gain in two or more past fields in the control gain of a flicker by removing an error with a smoothing means about the 
flicker gain of the same field, and reduces the active jamming produced on a screen. 

[0016] Furthermore, in order to solve the above-mentioned problem, it is made for control gain to change in the shape 
of a sine wave in each field in a screen, and is made for active jamming not to generate this invention on a screen by 
changing the flicker gain of each field in the same field into a frequency component, extracting only a flicker 
component, and generating the control gain of a flicker by superposition of a sine wave from said flicker component. 
[0017] The outstanding flicker compensator which can perform flicker amendment stabilized also to the photographic 
subject with a motion by this invention constituted as mentioned above can be obtained. 
[0018] 

[Embodiment of the Invention] A total level count means to divide invention of this invention according to claim 1 into 
two or more fields for every field which can regard the video signal of the field as a flicker component being the same, 
it to integrate with an image sensor output for said every field, and to compute the total level in a field, A flicker gain 
count means to calculate the amendment gain of the flicker component of the field from two or more total level of the 
past in the same field as a total level storage means to memorize the past total level, A flicker gain interpolation means 
to interpolate gain when the motion detection means and motion which detect change of a photographic subject from 
the amendment gain acquired with the gain count means are detected, It is the flicker compensator constituted as what 
has the gain multiplication means which multiplies by control gain. Like the camera tube or an MOS type pickup 
device, also in I field, it is stabilized also to the output signal which picturized the photographic subject with a motion 
with the camera which used the image sensor from which a flicker component changes, and a flicker component can be 
removed. 

[0019] Moreover, a total level count means to divide invention according to claim 2 into two or more fields for every 
field which can regard the video signal of a field unit as a flicker component being the same, it to integrate with an 
image sensor output for said every field, and to compute the total level in a field, A flicker gain count means to 
calculate the amendment gain of the flicker component of the field from two or more total level of the past in the same 
field as a total level storage means to memorize the past total level, A gain storage means to memorize the past gain, 
and a smooth means to remove a noise component using two or more past gain, It is the flicker compensator constituted 
as what has the gain multiplication means which multiplies by control gain. It has an operation that it is stabilized also 
to the output signal which picturized the photographic subject with a motion with the camera using the image sensor 
from which a flicker component changes, and a flicker component can be removed also in 1 field like the camera tube 
or an MOS type pickup device. 

[0020] Moreover, a total level count means to divide invention according to claim 3 into two or more fields for every 
field which can regard the video signal of a field unit as a flicker component being the same, it to integrate with an 
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image sensor output for said every field, and to compute the total level in a field, A flicker gain count means to 
calculate the flicker gain of the field concerned from two or more total level of the past in the same field as a total level 
storage means to memorize the past total level, A flicker component extract means to extract only the frequency 
component of a flicker from the flicker gain in two or more fields of the same field, A control gain generation means to 
generate control gain by the superposition of a sine wave according to the extracted flicker component, A flicker 
compensator is constituted as what has the gain multiplication means which multiplies by control gain. It has an 
operation that it is stabilized also to the output signal which picturized the photographic subject with a motion with the 
camera using the image sensor from which a flicker component changes, and a flicker component can be removed also 
in 1 field like the camera tube or an MOS type pickup device. 

[0021] Hereafter, the gestalt of operation of this invention is explained with reference to drawing 1 thru/or drawing 4 . 
[0022] (Gestalt of the 1st operation) Drawing 1 shows the configuration of the flicker compensator concerning the 
gestalt of operation of the 1st of this invention. In this example, a flicker compensator divides the field into m pieces, 
and performs flicker amendment. 

[0023] In drawing 1 , a signal 20 shows the video signal of the field unit containing a flicker, and is inputted from an 
input terminal 8. The total level count means 1 outputs the total level signal 21 which integrated with the signal 20 for 
every field. The field selection-signal generation means 7 generates the field selection signal 22 which shows whether 
an input signal 20 belongs to the field of a field 1 - a field m throat, changes it to change SW2, and is outputted to SW5. 

[0024] Change SW2 changes the total level signal 21 according to the field selection signal 22, and outputs it to the 
total level storage means 3 of the field chosen with the field selection signal. The total level storage means 3 consists of 
three shift registers etc., and outputs the total level 23 in front of 1 field, the total level 24 in front of 2 fields, and the 
total level 25 in front of 3 fields. 

[0025] The flicker gain count means 4 consists of an average adder circuit and a division circuit, as shown in drawing, 
and it calculates and outputs the flicker gain 26. The flicker gain storage means consisted of two or more steps of shift 
registers etc., has memorized the flicker gain in two or more past fields, among said flicker gain memorized, moves and 
outputs only required flicker gain to the detection means 1 1 and the flicker gain interpolation means 12. 
[0026] The motion detection means 1 1 detects the existence of a motion of a photographic subject from the variation 
from the flicker gain 26 of the present field, and the flicker gain 27 of the past field, and outputs the motion judging 
signal 28. The flicker gain interpolation means 12 outputs the interpolation gain 29 interpolated from the flicker gain 27 
of the past field. According to the motion judging signal 28, change SW13 changes the flicker gain 26 and the 
interpolation gain 29, and outputs the control gain 30. 

[0027] Change SW5 chooses the control gain 30 of the selected field according to the field selection signal 22, and 
outputs it to the multiplication means 6. With the multiplication means 6, the control gain 3 1 of the field chosen as the 
input signal 10 is multiplied by it and outputted. 

[0028] The actuation is explained about the flicker compensator constituted as mentioned above. Here, an AC-power- 
supply frequency can be considered the same way on other frequencies, although the field frequency of fp-50Hz and a 
video signal is explained about the case of fv=60Hz. 

[0029] The common fluorescent lamp turned on by fp=50Hz AC power supply is 100Hz. A flash is repeated 
periodically. Therefore, it also sets inside the same field and is 100Hz. A periodically bright part and a dark part arise, 
for example, with NTSC system, since horizontal scan frequency is 15.75kHz, it is shown in drawin g 2 -- as 1 / 100 
sec = — light and darkness are repeated every 157.5 lines. Moreover, since it is 1/20 sec, the common multiple of the 
period (1/60 sec ) of the field and the flash period (1/100 sec) of lighting is 1/20 sec. That is, it becomes the pattern of 
the same light and darkness every 3 fields. 

[0030] Next, actuation of the flicker compensator concerning this example is explained. First, in said image sensor 
output, it divides for every field which can regard the inside of the same field as the component of a flicker being 
almost the same. Here, in the horizontal scanning line of one line, it thinks that a flicker component is the same and 
field division is carried out for every line. In addition, it can also carry out by the number of partitions of every two 
lines and others. Moreover, if the active scanning line per frame per 1 field of NTSC system is made into 240 lines, if 
the image of the 1 field is divided for every line, it will be set to m - 240. 

[003 1] Brightness Yo uniform since it is easy here The case where a stationary photographic subject is copied is 
explained. The image sensor output Yk of the i-th pixel in the k-th line (the following, Line k) in the Tth field 
(henceforth, field number T) and i (T) now It is 157.5 to the direction of line number K (perpendicular direction) at 3 
field periods in the direction of the field number T. Changing to a line period in the shape of a sine wave, all the pixels 
on Line k are locations i. If it does not depend but being approximated with equiphase Yk and i (T) are Yk and i(T) 
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**Yo. {l+Asin(2piT/3+aiphak)} 

However, Yo A dc component (desirable output value) and A The magnitude of a flicker and T are a field number. 
alphak=2pik / 157.5 (phase by the vertical position) 
It can express. 

[0032] Yk and i (T) will be Yo if there is originally no flicker. Although it should become, only {1+ A sin (2piT / 
3+alphak)} is changing with the effects of a flicker. 1/{1+A sin (2piT / 3+alphak)} of therefore, inverse numbers of the 
effect according to a flicker as control gain of flicker amendment 

If it calculates and takes advantaging of each pixel value on Line k, a flicker component will be negated, and it is the 
original pixel value Yo. It is obtained, namely, — as output Yk' after amendment - Yk and i « - ~ Yk and i (T) xGk 
(T) =Yo, however Gk (T) = -- 1/{1+A sin (2piT / 3+alphak)} 
What is necessary is just to carry out count to say. 

[0033] Thus, with the multiplication means 6 in drawing 1 , it is the control gain Gk. Actuation which removes a flicker 
component is performed by multiplying by (T). Moreover, in order to multiply by the control gain calculated for every 
field with a multiplication means, the field selection signal 22 generated with the field selection-signal generation 
means 7 by change SW5, therefore the control gain 30 of the field k concerned are chosen. 

[0034] Next, control gain is explained. First, it is Vk about the total level 21 which integrated with all the pixels on 
Line k in the total level count means 1. It is [0035] when (T). 
[Equation 1] 

Vk(T)= £ Y M (T)=V 0 {1+Asin(2 % T/3+ a k)} 

i=l 

[0036] However, Vo = n Yo and n It becomes the number of effective pixels of one line. 

[0037] Furthermore, with the total level storage means 3, the total level Vk (T-3) for the past 3 field, Vk (T-2), and Vk 
(T-l) are always memorized and outputted from the field number T. The average AVEk of these three total level (T) is 
the property of a trigonometric function to AVEk. It is set to (T) ={Vk+(T-3) Vk+(T-2) Vk} (T-l)/3 =Vo, and it does 
not depend on the field number T, but becomes fixed. Therefore, it is from the aforementioned formula. {1+A sin 
(2piT / 3+alphak)} =Vk (T)/Vo = Vk (T)/AVEk (T) 

********** 

[0038] Moreover, Vk Since it has the period of the 3 fields, (T) is Vk. (T) =Vk (T-3) 

********** Therefore, it sets for the flicker gain count means 4, and is Fk about the flicker gain 26. It is Fk if (T). (T) 
Fk (T) =1/{1+A sin(2piT / 3+alphak)} 
=AVEk (T)/Vk (T-3) 

It can come out and calculate. To a still picture, it is this flicker gain Fk. It is the control gain Gk as it is about (T). (T) 
Then, it is good. 

[0039] Thus, it is always the total level Vk (T-3) of the past 3 field, and Vk Vk (T-2) (T-l) to the flicker gain Fk. (T) is 
calculated and they are the pixels Yk and i of the line k of the image of the present (field number T) about it. Signal Yo 
with which the flicker component was removed when taking advantaging It can obtain. Signal Yo with which the 
flicker component was removed on the whole screen when performing this processing for every field from a field 1 to 
Field m It can obtain. 

[0040] Next, the case where a motion is in a photographic subject is explained. Since it is easy, a background shall be 
used as the still picture of uniform brightness, and the body of the rectangle of different brightness (brightness is 
homogeneity) from a background shall move caudad at the rate of one line / field in a that front. That is, it sets on Line 
k and is T<To+k. It solves and is Yk. (T) =Yo {1+A sin (2piT / 3+alphak)} 
T>=To+K It solves and is Yk. (T) =Yx {1+A sin (2piT / 3+alphak)} 
However, Yx It considers as the dc component of a migration body. 

[0041] That is, as shown in drawin g 3 , in field number T=To + K-l , a background is picturized for a migration body 
from Line K up to a line 240 from a line 1 to a line (K-l). In the following field number T=To+K, a background is 
picturized for a migration body from a line (K+l) up to a line 240 from a line 1 to Line K. Now, they are Yk and i if 
Line k is observed. It is T>=To+K that the field number from which (T) becomes a background serves as T<To+K and 
a migration body. While the background is picturized, since it is the same as that of the case of a still picture, 
explanation is omitted. Time of day is explained later on about T>=To+K. 

[0042] (1) At the time of T=To+K, since the current field is a migration body in Line K, it is Yk =(To+K) Yx. {1+A sin 
(2pi(To+K) /3+alphak)} 

It becomes. Moreover, since, as for the past 3 field, the background is picturized, total level is Vk =(To+K-3) Yo. { 1+A 
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sin (2pi(To+K-3) /3+alphak)} 
Vk To+K-2=Yo {HA sin (2pi(To+K-2) /3+alphak)} 
Vk To+K-l-Yo {1+A sin (2pi(To+K-l) /3+alphak)} 
It becomes. 

[0043] Average of total of the past 3 field AVEk (To+K) 
= {Vk (To +K-3)+ Vk (To +K-2) 

+ Vk (To+K-l)}/3 =Vo it is -- since -- flicker gain Fk (To+k) Fk =(To+K) AVEk / (To+K) Vk (To+K-3) 
= 1/{1+A sin (2pi(To+K-3) /3+alphak)} 
= 1/{1+A sin (2pi(To+K) /3+alphak)} 
It becomes. 

[0044] Therefore, it is Gk like a still picture. (T) =Fk If it is referred to as (T) and takes advantaging of each pixel on 
Line K, Yk'(To+K) =Yk x(To+K) Gk =(To+K) Yx and a flicker can be amended. 

[0045] (1) Setting on Line K at the time of T=To +K+1, the present field is the migration body Yx. Since it is 
picturized, it is Yk =(To+K+l) Yx. {1+A sin (2pi(To+K+l) /3+alphak)} 

It becomes. Moreover, it is Background Yo in front of 3 fields and 2 fields. Since it is picturized, these total level is Vk 
=(To+K+l-3) Yo. {1+A sin (2pi(To+K+l-3) /3+alphak)} 
Vk To+K+l-2=Yo {1+A sin (2pi(To+K+l-2) /3+alphak)} 
It becomes. 

[0046] However, it is the migration body Yx in front of 1 field. Since it has become, the total level is Vk =(To+K+l-l) 
Yx. {1+A sin (2pi(To+K+l-l) /3+alphak)} 
It becomes. 

[0047] Therefore, only for the inner of the past 3 field 1 field, since the migration body is picturized, the average AVEk 
of total (To+K+1) is AVEk -(To+K+1) Yo+ (Yx-Yo) {1+A sin (2 pi (To+K) / 3+alphak)}. 
A next door and Error E are E= (Yx-Yo) { 1 +A sin (2 pi (To+K) / 3+alphak)} . 
It keeps by ******. 

[0048] Therefore, if it multiplies also by the flicker gain Fk (To+K+1) calculated based on this with a multiplication 
means by making this flicker gain into control gain as it is including an error, this error will appear as active jamming 
on a screen. 

[0049] (2) Setting on Line K at the time of T=To +K+2, the present field is the migration body Yx. Since it is 
picturized, it is Yk -(To+K+2) Yx. {1+A sin (2pi(To+K+2) /3+alphak)} 

It becomes. Moreover, it is Background Yo in front of 3 fields. Since it is picturized, these total level is Vk =(To+K+2- 
3) Yo. {1+A sin (2pi(To+K+2-3) /3+alphak)} 
It becomes. 

[0050] However, it is the migration body Yx in front of 1 field. Since it has become, the total level is Vk =(To+K+2-2) 

Yx. {1+A sin (2pi(To+K+2-2) /3+alphak)} 

Vk To+K+2-l=Yx {1+A sin (2pi(To+K+2-l) /3+alphak)} 

It becomes. Therefore, control gain required for amendment is not acquired like the time of (1) T=To +K+1. 
[0051] (3) Since the migration body is picturized from before the past 3 field in Line K at the time of T>=To +K+3, 
total level is Vk =(T-3) Yx. { 1+A sin (2pi(T-3) /3+alphak)} 
Vk T-2=Yx {l+A sin (2pi(T-2) /3+alphak)} 
VkT-i=Yx {1+A sin (2pi(T-l) /3+alphak)} 

It becomes. Moreover, since it is a migration body, the current field is Yk. (T) =Yx {1+A sin (2pi (T) /3+alphak)} 
It becomes. 

[0052] Since all the past 3 fields serve as a migration body, flicker gain is Fk (T). Fk (T) -AVEk (T)/Vk (T-3) 
= 1/{1+A sin (2pi (T) /3+alphak)} 

Since it becomes, it is Gk like the time of a still picture. (T) =Fk It can amend by being referred to as (T). 
[0053] Therefore, the field which has change in the pixel on Line k in the past 3 field cannot use flicker gain as control 
gain as it is, and they are T=To +K+1 and the 2 fields of To+K+2. Then, it moves with the flicker gain storage means 
10, and enables it for these 2 fields to also be amended by the detection means 1 1 and the flicker gain interpolation 
means 12. 

[0054] First, the property of flicker gain is explained. Flicker gain calculated from the total level when it was in the 
condition which the past 3 field can consider about Line k is a still picture Fk (T) =AVEk (T)/Vk (T-3) 
= 1/{1+A sin (2pi (T) /3+alphak) 

It has become. This formula shows that flicker gain also has the period of the 3 fields. Namely, Fk (T) =Fk (T-3) 
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It is ******(ing). 

[0055] A motion of a photographic subject is detected by using this relation. With the flicker gain storage means 10, 
the flicker gain of the past 3 field is always memorized, and they are the flicker gain Fk (T-3) in front of 3 fields, and 
the flicker gain Fk of the present field. When a threshold with the absolute value of the difference of (T) is exceeded, it 
judges with there having been a motion. Namely, motion detecting signal 28 which is the output of the motion 
detection means 1 1 |Fk (T)-Fk |(T-3) > Fth At the time Move and it is in a photographic subject. |Fk (T)-Fk |(T-3) 
<=Fth At the time Having no motion for a photographic subject, however Fth are taken as the threshold of motion 
distinction. 

[0056] Actuation of the flicker gain interpolation means 12 carries out hold actuation which replaces the flicker gain in 
front of 3 fields as flicker gain of the present field as it is. Namely, Gk (T) ^Fk (T-3) 
It carries out. 

[0057] In change SW13, flicker gain is chosen with a motion distinction signal, and it considers as control gain, 
namely, -- Gk (T) =Fk (T) (when you have no motion) 
Gk (T) =Fk (T-3) (when move and it is) 

It carries out. Thus, by choosing flicker gain according to the motion distinction signal 28, and considering as the 
control gain 30, a motion is in a photographic subject and flicker amendment can be performed appropriately. 
[0058] Although it explained on the assumption that change of a flicker was a sine wave-like, a flicker component has 
the periodicity of the 3 fields, the average of the total level of the past 3 field does not depend on a field number (time 
of day), but the above explanation is regularity, i.e., AVEk. Said explanation will be materialized if it is (T) ={Vk+(T- 
3) Vk+(T-2) Vk} (T-l)/3 =Vo. 

[0059] Moreover, although power line period fp =50Hz and field frequency fv=60Hz explained, when these 
frequencies are not 50Hz and 60Hz at accuracy, the flash period of lighting and the period of a field image stop 
synchronizing thoroughly, but in approximation, since the periodicity for every 3 fields is maintained enough, it is 
possible to remove a flicker component. 

[0060] In addition, when a power line period and field frequency differ from said explanation, it can amend similarly 
with the period of the common multiple of each period. In the above explanation, although the example of hold 
actuation explained the flicker gain interpolation means, predicting using two or more flicker gain of the other past can 
be carried out similarly. 

[0061] A motion detection means to detect a motion of the photographic subject in a screen from the variation of flicker 
gain based on the relation between the change period of lighting, and the field periphery period of a video signal as 
mentioned above according to the gestalt of operation of this invention, By establishing a gain interpolation means to 
interpolate gain when it is judged that a motion is in a photographic subject, when a motion exists in a photographic 
subject, the error produced in flicker gain can be reduced, and the stable flicker amendment can be obtained. 
[0062] (Gestalt of the 2nd operation) Drawing 4 shows the flicker compensator concerning the gestalt of operation of 
the 2nd of this invention. The flicker compensator in drawing 4 establishes the smooth means 14 instead of the motion 
detection means 1 1 of the flicker compensator concerning the gestalt of implementation of the above 1st, and the 
flicker gain interpolation means 12. The smooth means 14 performs the operation which removes the error component 
contained in the flicker gain in the same field of two or more past fields, and consists of median filters etc. Since other 
configurations are the same as that of the flicker compensator concerning the gestalt of implementation of the above 
1st, the explanation which gave the same sign to the same component and overlapped it is omitted. 
[0063] About the flicker compensator constituted as mentioned above, the actuation is explained using drawi ng 4 . 
First, it changes to the total level count means 1 , and changes to SW2, the total level storage means 3, and the flicker 
gain count means 4, and actuation of SW5, the multiplication means 6, and the field selection-signal generation means 
7 is the same as that of the flicker compensator of the gestalt 1 of operation. 

[0064] Actuation of the smoothing means 14 is explained. The same condition as the case where there is a migration 
body in the gestalt of the 1st operation is assumed. Flicker gain [ in / supposing the migration body was moving caudad 
at the rate of one line / field, as the gestalt 1 of operation explained / Line k ] Fk An error produces (T) in the 2 fields 
Fk (To+K+1) and Fk (To+K+2) at the time of changing from a background to a migration body. If it classifies into the 
periodicity of the 3 fields now paying attention to flicker gain Fk (To+K-3), Fk (To+K), and Fk (To+K>3) 

- Sequence 1 Fk (To+K-2), Fk (To+K+1), and Fk (To+K+4) 

- Sequence 2 Fk (To+K-1), Fk (To+K+2), and Fk (To+K+5) 
-- It becomes a sequence 3. 

[0065] The flicker gain for every sequences of these will be Fk if the 2 fields with error are removed. (T) =Fk =(T-3) 
Fk (T-6) 
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It gets down as ******** an d the error also only exists in a sequence 2 and at most one sequence 3. Such an error 
generated in single shot is removable with a median filter. It is the value Fk of three having memorized with the flicker 
gain storage means 10, for example in the field number T as a smoothing means 14. The median filter which outputs 
the median (median) of (T), Fk (T-3), and Fk (T-6) as control gain 30, then flicker gain including an error can be 
eliminated. 

[0066] Although the body which moves at the rate of one line / field explained in the above explanation, since the error 
produced in flicker gain will become only the 2 fields more than this if it observes only on a certain line also in a quick 
motion, it can carry out similarly. Moreover, in a motion later than one line / field, the number of the flicker gain which 
an error generates increases, but it can respond by lengthening a median filter, for example, considering as five medians 
(every 3 field). 

[0067] As mentioned above, based on the relation between the change period of lighting, and the field periphery period 
of a video signal, by establishing the smooth means 14 which used periodic correlation to flicker gain in the past field, 
the error of the flicker gain in a photographic subject with a motion can be removed, and, according to the gestalt of 
operation of the 3rd of this invention, the stable flicker amendment is obtained. 

[0068] (Gestalt of the 3rd operation) Drawing 5 shows a flicker compensator according to claim 3. The flicker 
compensator in drawing 5 is changed to the motion detection means 1 1 of a flicker compensator and the flicker gain 
interpolation means 12 concerning the gestalt of the 1st operation, and let it be the flicker component extract means 15 
control gain generation means 16 instead of SW13. The flicker extract means 15 carries out frequency-domain 
conversion of the flicker gain in the same field, leaves only the frequency band which is the component of a flicker, 
performs the operation which removes the other frequency component, and consists of the Fourier transform etc. The 
control gain generation means 16 performs the operation which generates the control gain 30 by superposition of a 
trigonometric function from the extracted flicker component (frequency domain), and consists of inverse Fourier 
transforms. Since other configurations are the same as that of the flicker compensator concerning the gestalt of the 1st 
operation, the explanation which gave the same sign to the same component and overlapped it is omitted. 
[0069] About the flicker compensator constituted as mentioned above, the actuation is explained with reference to 
drawin g 4 . First, it changes to the total level count means 1, and changes to SW2, the total level storage means 3, and 
the flicker gain count means 4, and actuation of SW5, the multiplication means 6, and the field selection-signal 
generation means 7 is the same as that of the flicker compensator of the gestalt 1 of operation. 

[0070] the flicker component extract means 15 — first — the fourier conversion circuit 17 -- L flicker gain Fk among m 
flicker gain of the same field of the field number T (T) — (-- k= — discrete Fourier transform is performed for 1, 2, and 
L) about k, and it asks for the frequency component 40 of flicker gain. Frequency f Rf (T) is [0071] when a 
corresponding component is set to Rf (T). 
[Equation 2] 

Rf(T)= X Fk(T)e -v^-w- 
k=i 

[0072] It becomes, here -- Fk (T) — the direction of k — 157.5 since it has a line period — L= 158 ** -- by carrying out, 
the Fourier transform of the flicker gain for about 1 period can be carried out. In addition, what is necessary is just to 
carry out the Fourier transform, after multiplying flicker gain by the windowing function in not being an integral 
multiple although count precision of direction made into the integral multiple of the period of flicker gain improves as 
for L. Moreover, although the Fourier transform was carried out to the flicker gain of a line I to the line L, other lines 
may be used here. 

[0073] Thus, it leaves only the frequency of a flicker component by the high-frequency component clearance circuit 18 
among the obtained frequency components 40, except [ its ] is set to 0, and the flicker extract signal 41 is acquired. For 
example, when the flicker gain for one period is changed into a frequency component, a flicker component is Rl 
showing a fundamental wave. Since it concentrates on (T), if it leaves only an in one direction flowed part and a 
fundamental wave, it is the flicker extract signal Qf. (T) is Qf. (T) =Rf (T) (0 f== 1) 
Qf(T) -0 (f>-2) 

It becomes. In addition, when it is hard to approximate a flicker component only by the fundamental wave, you may 
leave to the secondary harmonic content [ 3rd ]. 

[0074] The control gain generation means 16 generates the control gain 30 by the inverse Fourier transform circuit 19 
from the flicker extract signal 41 extracted with the flicker component extract means 15. Namely, control gain Gk (T) 
is [0075]. 
[Equation 3] 
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Gk^l/LZQiCOe^ 11 *- 1 ^ 

here -- k= — it asks and outputs by 1,2, m. 

[0076] The flicker amendment which removed the high region noise contained in flicker gain by establishing a flicker 
component extract means 15 change into a frequency component 40 the flicker gain 26 acquired by the flicker gain 
count means 4, and extract only the frequency component of a flicker, and a control gain generation means 16 generate 
the control gain 30 by a component to the extracted trigonometric function, and was stabilized as mentioned above 
according to the gestalt of operation of this invention can carry out. 
[0077] 

[Effect of the Invention] As mentioned above, a total level count means which can be regarded as a flicker component 
being the same according to invention of this invention according to claim 1 to divide into two or more fields for every 
field, to integrate with an image sensor output for said every field, and to calculate the total level in each field, A flicker 
gain count means to calculate the flicker gain in the field concerned from two or more total level of the past in the same 
field as a total level storage means to memorize the past total level, A motion detection means to detect change of a 
photographic subject from the flicker gain acquired with the gain count means, Since a flicker compensator shall be 
constituted by establishing a gain interpolation means to generate control gain with interpolation, and the gain 
multiplication means which multiplies by control gain when a motion is detected The effectiveness that it is stabilized 
also to a photographic subject with a motion in the camera using the image sensor from which a flicker component 
changes, and a flicker component can be removed also in 1 field like the camera tube or an MOS type pickup device is 
acquired. 

[0078] Moreover, a total level count means according to invention of this invention according to claim 2 to divide into 
two or more fields for every field, to integrate with an image sensor output for said every field, and to calculate the total 
level in a field, A flicker gain count means to calculate the amendment gain of the flicker in the field concerned from 
two or more total level of the past in the same field as a total level storage means to memorize the past total level, Since 
the flicker compensator was constituted by establishing a gain storage means to memorize the past gain, a smoothing 
means to remove a noise component using two or more past gain, and to generate control gain, and the gain 
multiplication means that multiplies by control gain The effectiveness that it is stabilized also to a photographic subject 
with a motion in the camera using the image sensor from which a flicker component changes, and a flicker component 
can be removed also in 1 field like the camera tube or an MOS type pickup device is acquired. 

[0079] Moreover, a total level count means which can be regarded as a flicker component being the same according to 
invention of this invention according to claim 3 to divide into two or more fields for every field, to integrate with an 
image sensor output for said every field, and to compute the total level in a field, A flicker gain count means to 
calculate the flicker gain of the field concerned from two or more total level of the past in the same field as a total level 
storage means to memorize the past total level, A flicker component extract means to extract only the frequency 
component of a flicker from the flicker gain of the same field, Since the flicker compensator was constituted by 
establishing a control gain generation means to generate control gain by the superposition of a sine wave according to 
the extracted flicker component, and the gain multiplication means which multiplies by control gain The effectiveness 
that it is stabilized also to a photographic subject with a motion in the camera using the image sensor from which a 
flicker component changes, and a flicker component can be removed also in 1 field like the camera tube or an MOS 
type pickup device is acquired. 

[Translation done.] 
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Okf@<7)5^y (tlT, 7^f Vk) {Cfc(tl) iflO 
HfR^«S^{±J7lYk, i (T) {4. 7-f-;PH#-^T 
0^r(*J(C3 7^-;PH^-C. 7-f y#^-Kc7)^-|p] 
E^rSl ) 4=157. 5 7^ ^JWtCjEKfttttcSEft L. ?4 
yk±<7)-t^XC0Wmii<iLWi lZ&t>-?\5ltiLtttmJl-? 
hb. Yk, i (T) {4 

Yk. i ( T ) = Yo < 1+ A sin ( 2 nl /3 + ak ) } 
fcrtfU Yo (4S:S£j£# (SiL^tbTlfi) . A (47 y 
•y^OTC#$. T<47 ^-/UKS-i- 
ak=2 7rk/ / 157.5 ( SEfflHtC J; h ) 

[ 0 0 3 2 3 Yk. i ( T ) (4**7 'J y Xr^^rtWUf Y 
o fcSritt-f-C****. 7y-y^W^#(cJ;0 { 1+ A s 
in (2^T /3 +ak ) > ^fttSE-ftfCV^ . Lfc*«o 
T . 7 'J -y *UliE^»J»y'f VkU7'J y X7tck 

1/ <1+ A sin ( 2arT /3 +ak ) } 

Srttmt. 5>f yk±.<r>&wmmzmtix\f. yv v% 

^*>. liiEMOJ±J73Yk ' i: LT (4. 
Yk.i ' =Yk.i (T) xGk (T) =Yo 
fztlL. Gk (T) = 1/ {1+ A sin (2»T /3 +a 
k ) > 

[0033 3 Ci<7)£ o (C 01tC*i*t«*3t*S6f 
(4, WJ»y-f >-Gk (T) Zmt&ZtlzXIyij y # 

2t£^xmmm\<:cr>fflffllr'< y 3 0 fcafa?-*-* . 

[ 0 0 3 4 3 ^(C ^JPyW Vtco^TlttBB-rS . ^ 
-T. ISfPU^Hf«*Sl tfe^T^-f yk±«$: 
■t'<-XmftLfzi£mi'<^2 1 SrVk ( T ) b~i~Z> t . 

[00 3 5 3 
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[Rl 1 



Vk(T> Z Y k>i (T)=V 0 {l+A8in(2 jz T/3+ a k)} 



i=l 

[0036] tot' U Vo = n Yo , n l£ 1 y(0|f 

[00 37] $ SgWK;HE1t#K3T{i^l37 
-f-zPF^-f-TJ: 934*3 7 4-/1/ K#«0jg»U'OUV 
k (T-3).Vk (T-2),Vk (T-l)$rieif 
LiU^-fS,. CI0 3l@0|&ftIl^/t^¥%<iAVEk 

U+ A sin ( 2 ttT /3 + ak 



<T) « % =ftMR^tt«3&»4,. 

AVEk ( T ) = { Vk (T-3) + Vk (T-2) + 
Vk (T- 1 ) > /3 =Vo 



vk ( t ) (i 3 y < -)V fojuj$B£ 



) } =Vk (T) /Vo 

= Vk (T) /AVEk (T) 

U^'-ot, >-tf^:#S4{c 
fc^T, 7'J'/*y^y26?:Fk (T) fc-^&i;, F 
k ( T ) ii 



[0038] £fz 

n-r 

Vk (T) =Vk (T-3 ) 

Fk (T) =1/ {1+ A sin ( 2 *T /3 + ak 
= A VEk (T) /Vk (T-3 ) 

Fk (T> ^^ffyitrnm^^ >Gk (t) t^-tmx 

[0039] ZCOJ: o lzmi,zm^3y J -tV Vcr>WfcV 
<;PVk (T-3).Vk (T-2)Vk (T-l)}6> 

7'J y*^yFk (T) £ff-HU 
(7>r-/H<#^T) OH^cO^-f yktfOMSYk.i (c 

fc0*T3*. ClO^aSr^lT&^mi^m^T'MlSfttC 
fritf . WMikW-X"7 V y^m^m^tltzm^Yo 

[0040]^. tmmzmzrffo&tfr&iz^zm 
u zfmznmtmz&nm. mmm-) co^m 

tffflj** 1 , l 54 y/7 4-/^^'Oi$^T'T:fr^;:?fi^^r 
T<To + k CDt£ 

Yk (T) =Yo { 1+ A sin ( 2 7rT /3 +«k ) } 
T^To + K <r>h% 

Yk (T) =Yx { 1+ A sin ( 2 ttT /3 +ak ) | 

totu yx mmtyfacom.wLf&fth^h. 

[004 1] -t^h-h. 03£5jrf idle, 7 <t-)VV 
#^T = To +K-1T«. >l*»4>5-f ^ ( K- 
1 ) & X'&mV?\Wi}\ V -f V K£>£> 7 4 >- 2 4 0 i XU 
AVEk (To +K) 

= < Vk ( To + K - 3 ) + 
+ Vk (To + K- 1 ) 
= Vo 

Xfohfrh* ~? x ) vijf^ WV. (To+k)li. 

Fk (To +K) =AVEk (To+K)/Vk (To+K-3) 
= 1/ {1+ A sin (In (To +K-3)/3+ak 
= l/(l+Asin(2;r(To+K)/3 + ak ) [ 



) > 

T-3 ) 

ftiHt Ztl& . ft?) 7 j —)V H#^-T = To + K T 

5^yii^5^>-Kj^ii^, ?4 v (k 
+ 1 ) A>4>74 >-2 4 0£T'(i^fb!pJK&;Sft.S,„ ^ 

74 Vkfcr&g-r&i:. Yk.i (T) tff?Mb%:& 
7 *-/l/K#^-iiT<To +K, mmWbti:h<r>\±T 
STo + KT*S. #«*««5*rO»5iaii. »jhH 
^-&k(5]«T-^50-C'IMB3(i«B&-rs„ T§To + K 

[0042] ( 1 ) T = To +K<7)fc£ 

Yk (To + K) =Yx {1+ A sin ( 2tc (To + K) 
/3+ak ) } 

SOT. giBlI^-^/Hi. 
Vk (To +K-3) =Yo 
K-3 ) /3 + ak ) } 
Vk (To +K-2) =Yo 
K-2 ) /3+ak ) } 
Vk (To + K- 1 ) =Yo 
K- 1 ) /3+ak ) } 

[0043] ii*3 7 >r -)V K<9&*fcO¥*5UL 



Vk (To +K- 2 ) 
> /3 



{1+ A sin ( 2 7zt (To + 



{1+ A sin ( 2 7t (To + 



{ 1+ A sin ( 2 7T (To + 



) > 
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[0 0 44] »fitat|5l«lCGk (T) = 

Fk (t) tL. ?4 yK±_v>&mmizmt&k. 

Yk ' (To + K) =Yk (To + K) XGk (To + 
K) = Yx 

t y o -/ % zmjE-t h Z k ifi-C* & . 

[0045] ( 1 ) T = To + K + l»t* 
74 yKlZ&^X. &7*-/WKW#IM*ttYx fttjftfe 

Yk (To+K+l)=Yx {1+ A sin ( 2tt (To + 
K+ 1 ) /3+ak ) > 

Yo #fi»S*vc^*tfrc, ^ti^mau^Mt. 

Vk (To +K+ 1 -3 ) =Yo {1+ A sin ( 2?r (T 
o +K+ 1 -3 ) /3 + ak ) } 
Vk (To + K + 1 -2 ) =Yo {1+ A sin ( 2?r (T 
o +K+1-2) /3+ak ) ) 

[0046] L#»L. 17^-/1^ KlHrti&iHMfcYx i: 

. Vk (To +K+ 1 - 1 ) =Yx {l+Asin(27T 
(To +K+1- 1 ) /3 + ak ) } 

[0 04 7] LtztfiX. i§*3 7 -f-zl'FOrtl 7 4 
-)V F filWl^it S *UO fctf>. SSRKOT 
%<SAVEk (To+K+l)(i 
AVEk (To +K+ 1 ) =Yo + ( Yx -Yo ) {1+ 

A sin (2 tz: (To +K) /3 +ak ) > 

E= (Yx -Yo ) {1+ A sin (2 ?r (To +K) /3 
+ ak ) > 

[0048] cix£»CffH)[-r* 7 »J 

-OFk (To +K+1) tBU£*^TL4t^ £<0 

Fk (T) = A VEk (T) /Vk 
= 1/ {1+ A sin ( 
fc ttjLH*)fcSi:EI8H=Gk (T) = Fk 
(T) k^-Z>ZklzJ:OmiEtf'ftz-Z>. 

[0053] Ltztf^x. 7>j vtyj ^zzottm 
my 4 vk \jx.m^hz.kifi-z*+£\w\±. is*3 7 < 

— )V F iz& t vt ^ -f y k ±coB5Ric^"(t;«o£> l>7^ — 

F"C&9» T = To +K+K To +K + 2CD27 4- 

ivv-cfoh. zzx\ 7>) vf]Y4 vim^fki okm 

Fk ( T ) =AVEk (T)/Vk 
= 1/ { 1+ A sin ( 2 it 

ktn^X^h. zcr>3%fre>7V vfiyj yi>37 j ->\s 
Fk (T) =Fk (T-3 ) 



£ 0 . 

[0049] ( 2 ) T = To +K + 2<9£# 

7 4 > k ctsv vt , 7 < -)v f immmtk yx *^ 

Yk (To+K+2)=Yx { 1+ A sin ( 2 tt < To + 
K+2 ) /3 + ak ) } 

ktch. ±tz, 37 4->i>vmng-mYo tfm&ztix 

Vk (To +K+2-3) =Yo { 1+ A sin ( 2 n ( T 

o +K+2-3) /3 + ak ) > 

kt£h. 

[0050] U>> L . 17^-;P FHulif^fMWfcYx fc 

Vk (To +K + 2-2) =Yx { 1+ A sin ( 2 tt (T 
o +K+2-2) /3+ak ) ) 

Vk (To +K+2- 1 ) =Yx {1+ A sin ( 2 7r (T 

o +K+2- 1 ) /3+ak ) > 

ktc&. Lfc**oT, ( 1 ) T = To +K+ l(7)k£k 

mmiznmiz ! m%fflwy'( ytmhtitcw 

[0051 ] (3) TSTo +K+3«hl 
7 4 ^Ktztowx. ii*3 7 Ffto^^IWMfoF 

Vk (T-3)=Yx <1+ A sin ( 2rt (T-3 ) /3 
+ ak ) } 

Vk (T-2) =Yx {1+ A sin ( 2 ?r (T-2) /3 
+ ak ) > 

Vk (T-l)=Yx {1+ A sin (2« (T-l ) /3 
+ ak ) > 

Yk (T) =Yx {1+ A sin ( 2 * (T) /3 + ak 
) } 

[ 0 0 5 2 ] j&£ 3 7 -r F«±^<T?#»j$Wfck 3ro 
T^£fc*>. 7 0 vi] ¥4 yl& F k ( T ) (i ^ 

(T-3 ) 

2 tt ( T ) /3 + ak ) > 

#«ifi*« ii. 7 'j ■/ #y>r v»ia#& 1 2tcj: •) £ 

<0 2 7 < F fcMJEfcfi 1 * £ i a lz+ h . 
[0054] 7 'J x^y-f yOttSC-P^Tl^ 

7 4 >k(C-?^TiS*3 7 -f-yPF^'ffihBkA 

(T-3) 

(T) /3 + ak ) 

[0055] i^)WffiSfflv^Ctt=J:0«Pf:*<oa# 

* «tai-*-s . 70 "/A ¥4 vtmmi 1 o rti . 3 
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7 4-lVW>7 0 yAyjy&ISGSmLXtiZ* 3 7 

^-^ffiwjy^^yFk (t-3) tmy 4- 

)VY<r>7 0 vft*f4 ^Fk (T) <7)J|cOjeitfiu&«ftSL 

I Fk (T) -Fk (T-3 ) 
I Fk (T) -Fk (T-3 ) 

[0056] #y^ yaia^s 1 2cr>mmi 3 7 

-r — iv h B«ro 7 y y i]*r4 v£-e<944Ji7 4 —)V vco 

Gk (T) =Fk (T) 
Gk (T) =Fk (T-3 ) 
fc-Tft. CLOJ:dt:»*«g[I«#2 8tCJCfr7y y# 

wmzmztffo-ixmmzy y ■y^iM?*.*. 

[0058] JaJbtfJSPUHi? y •yXr03E'fbWEa»«T 

/H-'cO^ttSrWL. }&£3 7 4-/UKO&fai^</UO 
¥%fl#7 -f -/UF## (B§SiJ) fcte^-s^ 

AVEk (T) = <Vk (T-3) + Vk (T-2) + 
Vk (T- 1 ) > /3 =Vo 

T*it«rirE»^3& f jS4:-r& . 
[00 5 9] itz. WBMlk&fP =50Hz. 7 4 

50Hz, 60Hz-C*V^*6-fcU4!H%O^aSa«li: 7 4 ->V ¥ 
W®.cr>fflm±$E3:lzmML% ifi&tfjlcii 3 7 

4—/v\*mnmm&i+ft»fctix^i>t:*>* 7>j -vt> 
wt*w&*h z. t « wc* h . 
[oo6o]^. mmmm.. 7 < -/p F^aa***** 
mmtmz&m'&izti^x t , -t^iioHjfflo^ft 

y y#y-f ^«H*a**-/UK»fpO«TK»!BUfe 

a*. z<r>m<Di&£;<Dm%Lcr ) 7 y y#y-f ysrffl^T^si 

2r ¥f ? i k fc PHUtcHSS^rffiT-A & . 
[006 1 ] ia±Oct 5 K:*«BH<0Hit«0JBJBt= ifL 
(i\ HBBfloSWUgjfflfc KflMa f«7 -yu KJiJJUJi k co 
, 7 y vcry^im^hmm^criW. 

Fk (To +K-3 ) , Fk (To 
Fk (To +K-2 ) . Fk (To 
Fk (To +K- 1 ) , Fk (To 

k=Sr&. 

[0065] Z.tLh<n3m%<r>7 y f*iY4 V\t. %%& 

co$>2> 2 7 ■< -iv vzmm. 



»#«ai*ai i«ifc&-c*stt#8iaifi-§-2 8i± 

|>Fth Ok£ 

I SFth Ok# WfttteKSSrL 

Gk (T) =Fk (T-3 ) 

[0057] OOf^SWl 3tli. »*«gfle^-t.t 

*», 

<i&£3:LOk£) 
(»#&»y<Dk£) 
£*JVVC7 'J y#yM ^t=^t4»ISS:fi«TS . 
Lfc 7 y y IE£f# £ d k * . 

[0062] ( m 2 commcomm ) n 4 ii*fKH*> » 2 

OUSSOJBJBtiffi* 7 y ^MiEigISr5rr. H4 Kfe 

»t & 7 y -y #ffiiEm.wi&. ±g36 1 nmmco&mizmz, 
7 y -y^airasio«is«Mfi#a 1 1 k 7 y y^y-f y 

1 2coith *) (cTft#a 1 4 fciMtfc fcOTfc 
& . Tit^S l 4(iil£o«^co7 -r HOR— lUfi 
KJ3tt*7 y y^y-f ^C*4*L6ifiJii£4i-*|5fcfei-6 

7 y v^IE^ak H«"C* H-<0»ricS5*(c 
[0063 3 -OJjDi 0 tl«§^7 y y ^«IE^S 

tour. 04&ffl^T-t-«o«iff*ia^-r&. « 

fp K;Ht3T¥ K lk^0#^.SW2kfgftl U^</He« 
W53k7'J -y^yM y|t*^S4k«0#^SW5k 

JB 1 07 y y ^SiE^Sk . 

[0064] T»<t*a 1 4 ?>mmz^xmw-?h . 
ss 1 ^mm^mm^z^h^wm^^hh^bnm^ 

#»£fiijrf * . SWtttt^ 1 7 >f v/7 ^ -;u HOiS 

arrF2rfc#» ^ s t -r * t . wmmm 1 -ci«bh 
Lstia^i^-f >-ktcfc(ti>7y y^y^f yFk (t) 
t±, mm^%mmw^mt-thm<D2 7 ^ -;ph Fk 

(To+K+l)kFk (To +K+2) -CMH^t 

4. ^4. 7 v vt/y 4 37 4 -)vvcr>mmmzm 

+ K) . Fk (To +K+3) 

+ K+ 1 ) , Fk (To +K + 4 ) 

+ K+ 2 ) , Fk (To +K + 5 ) 

Fk (T) =Fk (T-3)=Fk (T-6) 
IfifSL 0 T to 0 . ^ OL^H fc * W 2 k ^?'J 3 t,zM* 1 
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<0<lFk (T) , Fk (T-3) . Fk (T-6) CD* 

f^ry7^i/^t -ttuf. an Sr^^f 7 y ■/ # y-r 

[0066] JaLhOSMJTCtt , 1 ^/7 -f -/U Ktf) 

t & am* 1? <-)vy mfiz% h <7)v . mm izm 

co)%-£lzl,Z^ Umatt£.-i-&7V vfiyj y<?)SRtf& 
<tc&tiK *7-'<tT>7 j/UfZ&KTf&zt. M£l£ 

jets*. 

[0067] JiUiO J: 3 te*»S*>JS 3 cr>MmcOBm<,z 

twmmzm^z „ j&*<?)7 — ^ntctHv^ y y# 

[0068] (m3cr>9mcr>Bm) 12 5 f ifi§3j<JI 3 f EM 

2£B<i , is i <7)mm<7)&mt,z{%& 7 y •■/ tmE3m.com 
#&ai3M3 1 1 1 7 y -y#y-r yfifR8#& 1 2 k«j o# 
iswn oft*> 0 tc 7 y -x 1 5 b mm 

y-f >-£j£^gl 6 Lfcitf>T*S. 7 'J y^tttU^S 
1 5<i|ll— 7 K(c*jJt*7 U -y^y-f >-Sr^^iic 
tS«<^8IU 7 'J y*rcr>mttT'fo&fflWi$L&mf3f£M 

x\ 7-o^mm*t>ffi&ztix^$> . mm?4v$L 

6(i. ttiii§fL^7 'J -ytfj&fr (ft&Stffitt) 
HftBBSoffllfcrJ: OMfWy-f >- 3 0 ££/£-r-g> 
fiMH£fr3fe«rC\ it7-yx^J&#>4>fgfi£$ixTV* 

i) . ^fe^fiustiss 1 co^m^mizmh 7 y •/ 

[0069] ULhcoi 9 7 'J y ^ffliE^g 

dour. 04£#!^LT^iM1^f&W-S. i-f, 
ISftU^fttt^S 1 k W 0 S W 2 k ffil&I^/HB 

a 3t7'j7 # >m v^mmkA t m 0 a* s w 5 
k ***g 6 k ««sM«fi^^js^s 7 commmifocv 
mm iwj y tmiEmmb nmxhh . 

[00 703 7U-y^jS4M*ai#ai 5"Cii. 4TT7- 

'J x^tftisiH 1 7 t,z i. 1 . 7 * -/u K#-^T^|5j— 7 

-/l-H(50m{IcO7 U y^y-f >-^9*>, Lfflc07 'J y /j 
yjyFk (T) (k=l. 2. L) ^kto^TglSfc 
7-l»xSEMSr1'f^. 7'J-/^yWvco®^m^4 0 



intern izttfc-t&rfz-ftZRf (t) k-r^. 

k. Rf (T) fcL 
[007 1 ] 
[»2] 

Rf(T)= E FkCr)e i2 " fiCk l)/L 
k=i 

[00723 k$r*. ::t. Fk (T) (±. kco>*rrS] 

C157.5 7 A ■yffimb+£->X^h<r)X' . L = 158 k-fS 

<rktcj;0. m Jijiffltf?) 7 1> y^y-r >-£ 7- yx^ 
m-Ti.«rk^-c#s. ^rfc. L(i7 y-y^y^^ig^ 

>f VLC07 V -y^y-f >-t^fLT7-yx^L7t*\ 

[00733 Z<7)± 0 izLXHbtUzmigaSuSL&A 0CO 
ft. i«J|g«^*[lJK 1 8{Ci 0 7 y y^«^««3R 
*t £m L . 0 k L . 7 y y ^ttitifi-^4 1 

. CT^.(f 1 mm#<7)7 y y ^y-r v^/i^ssc^ 

tc^m^k. ?y y#Jt£#(iS;*^£m-Rl (T) 
tm+^^OT', fficSE^k^^fO^^S-Tk. 7'J y 

Qf (T) =Rf (T) ( f = 0. 1 ) 

Qf (T) =0 ( f 2? 2 ) 

b%h« ^r*J , 7 y -y # J&fr#*S:*^<7)^T'jfiflK LJtV ^ 

2^.3 ^OffiP^fiSc^- * T35 L T <> J: V \ 
[0074] W»y-f V^m-^ 1 6(i. 7 'J y 

ttai^ai 5T-«ajL^7y y^»iii(i-f-4 i*>^i£7 
-yx^@s§i 9tcj;o$iJWiy>f y3o^n. 

[00753 
[iic33 

Gk(T)=l/L Z Q^e j2n (k " l)i/L 

ZZX\ k = l. 2 mT*i6, ffi^-TI.. 

[00763 w±oj; 3 ttwmmmcrmmiz Xti 
«f , 7 y y-f y¥c%%n.4 izx*) mtLtz 7>j7* 

y-<> 2 6 2rjg^m^^-4 0 L . 7 y y ^^^j^ 

st^o^Srttaj-r-i. 7 y y ^^}*tti#g 1 5 k . -e 

'k&L^&Mfflyj y*«^K 1 6 SrlSftl^I ktc J: 0 . 
7'J y^y-f MC#i^^,^lS7-YX^^L, 

7 y y ^JilESr-r-g. C k * { T§ h . 
[00773 

[»W)S6*] W±c7)J;3^, *fHB^HI*« 1 t=ie» 
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mz&iiz, ? v -si]?* v*m%-?z>7v •ytfy-r yit 

[ 0 0 7 8 ] ifc. *IMB<0!I*«2 tSEtt<^KB(cJ: 

>^h^um.mza^hy v a y&stn-t 

* 7 v yfjYA wmmkt , si*tf>y-f ^stat*-* 
y-f >-feit#ak . ift*<oa»oy-f y^ffl^r y ■* x 
j^^dw-sTit-fl^afc . M0 
y-r yzmt&YA ^jR»#a*Rtt* ;tti07'j 

■y #*iIE§!SK£f?§fi£; . «HMH»M O SMfKgjS 
o tz 1 7 4 -/U HrtTt 7 'J -y ^jft^hWSfl;^ 

tc£fLT t3cSLT 7 'J % f&ft &ZbtfX'£ 

[ 0 0 7 9 ] ifc. *^J^IS*Ja3tcieio^qfl^J: 

e«iu'<;u*i5«"*-ss*it'^ne«#afc . 
(t£ttaj-t& 7 v -y #&&ibii&&b . ttttj§^c7 y 

jR3t#a*»Jt* ;fctl07ij y#*fIE§ilB£lf l£L 
tot, SWRflF^MOSSaiiaR^HfoJ: 5tl7<- 
IV VnX'h 7 'J y fif&Mmtth&W&ttm 

'J y *«#SrlSft*-r 4 £ * k ^ ■? SMitfft ^ix 



[0 1 1 *%wcvmm<7>mm 1 cisit* 7 >j -y j&acEg 

[02 ] *%,wnmm<7)&m 1 t*j»t« 7 y ^ 
mcomf^mm^tzubcoy u -y^co^^Maisr^-rii 

[03] *%>ty(7>m&(7>&m 1 fcfcit 4 7 'J y #»ie§s 

[04 ] *IS^<05S*OJKffl2t:4J*t-S 7 'J y^ffilESI 
B^7'o -y ?0 

[05] *5HB^Hit<0Jg!B2fc:i5«t4 7'J y^ffliE^ 

B<7)7'0 -y ^0 

[06 ] fi!*^)HRW=Sr7 'J •y^ffiIE^S07'n>y ^0 

[07 ] m&nmmmzfrMLtz? v -/^niEmmcDr 

1 i&fti^/ntm^a 

2 fflOfiSW 

3 igfti^nett^a 
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